The level of p38α mitogen-activated protein kinase activation in airway epithelial cells determines the onset of innate immune responses to planktonic and biofilm Pseudomonas aeruginosa.
Biofilm microcolonies of Pseudomonas aeruginosa chronically infect the airways of patients with cystic fibrosis and fuel ongoing destructive inflammation, yet the impact of the switch from planktonic to biofilm growth on host responses is poorly understood. We report that in airway epithelial cells a threshold of p38α mitogen-activated protein kinase (MAPK) activation was required to trigger neutrophil recruitment, which is influenced by extrinsic and intrinsic factors. Planktonic P. aeruginosa diffusible material (PsaDM) induced stronger p38α MAPK activation as compared to biofilm PsaDM. Biofilm PsaDM activated p38α MAPK in a Toll-like receptor-independent fashion via the lasI/lasR quorum-sensing system, but this activation was insufficient to recruit neutrophils. However, in airway epithelial cells from patients with cystic fibrosis with hypersensitivity to injurious stimuli, biofilm PsaDM activated p38α MAPK strongly enough to recruit neutrophils, which can contribute to lung injury.